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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a memory cell 
structure for reducing a word current and a 
manufacturing method therefor. 

SOLUTION: The structure of a magnetic random access 
memory(MRAM) cell having a giant 
magnetoresistance(GMR) material part 11 wound by a 
single or many word lines 12 is provided. By 
superimposing the magnetic field generated by word 
currents 13, 14 in the GMR material part 11, the 
magnetic field intensity as a whole is proportionally 
increased. By passing the same word current through the 
GMR material part 1 1 many times, the word magnetic field 
equivalent to the many times of word magnetic fields 
generated by a large word current in the conventional 
MRAM cell is generated. 
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(57) [gift] 

IPS] V- F««K>ffi8*H->fc**'y ■ */HS 
4. 

*-*fcU*»«>7- h • u y ( l 
2 ) «<«Bi$fi^g*a«(is)t ( gmr ) mm ( i 

1 ISM^^rA • 7^-feX • (MR 

AM) -feiWHafcilflW-*. 7-H«a"(13,- 14) 
ti-3Tf64-t*Wtii*GMR*K»» (11) tUO 

(11) Ka»***ii:fcJ:'3. fl»W>MRAM 




[*SffB*o«H] 

[if*«i] w.x.^zsjrj* • r^-t^ • d o) 
i) ; t3£TmsB&&<?>—jTWG>±iz.&imi$ a 2 

a) , MIESS^©te*ffll<DJi{w^2JWgiJ. (12 b) , 3o 
±TJWEa^tea»Srffin-f-5*«^W K (12 c). £ 
■^Tf<5«* (12) ra»fej5S;5ifcSr4*«fc-r*y*y'. 

••fe^ndje u o) 0 

[W*^2] Dteitt^ (11) o*t[6]{Hj©tiria^ 
#.(12) #i£(wiae^n, mBm&m& (11) — 

'l*S:*ff**5««lt#a (4 1, 4 3),&Xf::& 

■fex • icjsttax^-y •'■fe/y«ft (10) B 
[it*^3] wea»cft>t>#s (4i, 43) jsitfift 

mmteftUft (11) IHfc#AS;ftfc««#:« (4 2, 

(l 0) 0 

[W*Jg4] Bg7>^ • T^i?;* • ^*y ic*stt"5 
y^-y .-fe/UBJS (6 0) tJoot : 8£jR2rm*£-fr5 

SHK^-T h (12) ; istXfmBMMMf 

^&\zm%&\z&&£tiitm&tomm& (id ; 

bfifc*rt'Sr*Sr»i:-*-sy*!> • -fe/v«|3S (6 0) „ 

[ft**g5] m^^yj* • r^-tr* • x^-y t-^ts 

A • T^-tr* • x^-y tf^jE&^nsS^ (8 1) SrffiS: 

•t-s&w ; swa»« (sd ±ciif#i (so) *• 
j&awas» ; jg i mmftm (8 3) ; 

Mia» l SIMM* (8 0) ±a:2fiEai-S ± 5 l-«Ett(WB» 
(8 4) SrJgril-t-SSW ; tfrE&K (8 1) , ffilBflttt 

(8 4) , fcirJiKlEiifM (8 0) _htc, 

i$®f£Ji (8 5) srnwrsant ; tfjiastm#Ji (s 

5) &JCSU IIWE* l (8 0) fc«Mrt-5'<>f 
r > (8 6) S;»fitfaSRt ; aWB^-f T ? 

/u (8 6) ici*fl^ji&*»r atSfll.'; *3 i tNttlBtttt 
#S (8 5) _kte % ffiE«fl:i:*«6()lcSSttSiift:J|S2 
(8 7) Sr»j«-#-«il;ltt;i»6,j«5ii*»«t 

[0 0 0 1] 

[»wojR-*-as«if»»] *36Wtts • r 

g^cWiftett^*!; SHF-offi^icaa^-ciRi— y- k«se 

[0 0 0 2] 

[t^^cft^i m^-^^j^ • r?±* • >*y (mr 
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AM) BW^^UT'fe^ p'^y*^ 
t Ltrog^BSfift (GMRrgiant magnetoresistiv 
e)$&lSfg|5#, • 7^ *3iT>*y— K • 

^3> 0 MRAMtt, GMRgB^io^Tgm^* Yj^jj 

#*>5o GMR^fft-fc; ft 5B£^v-^ JvPCO^fafcLfc 
10 tfSoT, ttfSSrfEttLs «ittf, -*©^f^Sr!^S 

TOj t L-C£IL, fliL^O^faSrl&g rij fcLTS 

ffrt(£E1«£n;M£f»fis GMRgR#U;B:?inc»^£*i, 

*>s K*.^ h^KD^lfejidioTGMR^COffita^ 
ftScD"^ GMRi^K{C*3[^^)^^^:^ b;M£>;fr|p]tf>t@ 

20 [0 0 0 3] 

[^;}5j!lftLi 5 i t5^S], !7- K • 7-1" ft 

TSl-iEM^tl-^c GMR^eg|5^^*5Vvx^ffiS-3g# 
£*34§-§V ifS^fg^MRAMftt 1 OmAiDiftV^l 

•»U tdSMRAM?r^^(Dffljg05fcit>O3S 

[0 0 0 4] LtiSot, ?--h'WM(D{8M$:m^tc?t 
^•y --fe/v-*it. isilK^^^^ey --feyHtitwMit 
30 Jj&&&mb£tiX^Z e 

[0 0 0 5] 

ft ^ p< y ' • -fe/HSit Srii«-r h i o X »2l3f»'*i 

«# (!7-k : 9-y^) t*^^ nm-z, 

m^^rttffl VXmm&Wi%;-tZ&M'U h (connecting 

40 bight) &m-rz 0 m#tGMRiiBV$i&k&&m 

[0006] 

1 OfJ, S^fefai^i is ilsHsi^flSStfgtft (GM 
R) 4*KA»fe<e5W^l 1, ifeWclpflll 2 a,, 12 
b jSi^^r h (bight) 12c SrWt"2> 17^--K • 7-f > 

i2£^iPo >^y •■fe-'V«J6i-0tts 

50 GMRft^llli, — y-ir/l'Sfettfts^fctta^l' 



3 

V^ 0 GMR«fg|5#l l\X MWf-, 2 
5|/m x (g^o. 25/im, ^LTfJ^lOO^^ 
*ha-.AT-fc£o I7-K- 7>TV1 2fc, 7/1/ 5 = £ 

[ooo 7] GMR«KBt»i u^snr^sttft© 

y-f vi 2£<fcT>*i?v* • 7^ v (H^-e-f) &£&t 

^MRAM-t/W^il^-r^o £PP13, 14l:iot* 
« 0 81.15, 16tt, GMR»WgB5> 1' 1 rt*21*5lr^ 

%&Mz&ftz>mm± 9 tuff 2(ff3as^is< 4s 0 g 

[0 0 0 8] H2(J, *%W^£%fo<D?i*y •■fe/MS 

HI 1 1 ra-#BB#«-Sr^T"f5«»tt, »S"f5H l 0* 

R&«nft 1 l HH(- 1 HEJUhy- K • 7-f v l 2 
0*ttT^srfcSr*»i:1-5o -ir/Mffifi2 0 

tt»«#«»-r«tott"CV>S* s , ^tt»H2lctt^sn 

y-K«»#«*i$!7-K- 7^vi 2©«*j»»l2:fc 
tfJt«1-S. Lfc^oT, ;**y •ir/KB3S2 0.a*!E« 

; H- 7 - K«».Sr**EiaEf r. t \z. i o -cart * tiZo 

y-K • 7>r vi 2*5*0^*5 •■fe/n in> 

[000 9]@3H «»©GMR»««£;Mpr-55 

^^•U •■fe/l/*3g3 0tt««:<OGMRftH»^l 1 a, 
lib, 1 1 cfccfctn 1 d&^U wJftbf2B2fc* 

^i2#*asnr^a. >*y -^;^it3o^ r 

4v\ 03 fi, H-B±^E«Sftfc**©GMR*R 

SWH 1 aft^Ll 1 d£^-fri\ 17- K- 7^^1.2 

ttasttoGMR«sa^HH(-«igLTtJ:t\ 

K-5>fyi 2rtSrj£n5l7-KSa|::J:oT*4'rs 
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»<oaSHt v 7-K- 7-f v-i 2 0«#»*lc(5I^H:« 
-K«8EftSr«e>^wt3&ST?t, -*GMR«gg|5#i 

1 afcV^Ll 1 dMfcP-K- 7^^1 2OSiE^rS]C0 

,-MSW^ 0 Ild7-K' 7-f vi 2©M«jR 

fc<5o 

[0 0 10] H4tt, BK***(flux concentrator) 

•ir/HS^O^ W vi 2fls*|a]$ 

ft/cGMR^f?g(5#l IJbiC, RQftjf 4 2, 4 4(a 
ot»«^/c2oOlH«4i f 4 3«r#-f5 ? 
»»«*»4l, 4 3tt, 7P^^)J; 5 4Kv^« 
*£#*SB^#T«j*3ftT^a 0 7-K-7-TV1 

SS4 1, 4 3(DK^8«*0>*:»fc:, GMRftRS^l 

20 5 0 *>*VU3\ m$LM*$*4 1, 4 3 U, 7- K • 7^ 
VI 2^-gUt LT»*LT1>-J:<, *<B«3gttEl2i 

[oo l.il H5tt, «K*«f«S:#-fStto^*y-- 

•fe/vsr^-r«»st*«aEix-s>ao ^^y "-'-fe/MKgs 

Ott, JSHfcb-K- 7>f VI 2jSS#@$;Kfc«&eOG 
MRfeW^l 1 a/ ^ ^V^t 1 1 d±(-, B«frJi 5- 2 f 

W-T^o 1^1^5 1, 5 3B, /Wd^oJ:5 
30 *W5i, 5 3a, 7-KAK0±a5±fcEU Cft 

a^^GMR^MSlS^l 1 aftV^tl 1 d(C*5V^ 
xmtZfrZo Lfc^oT, >^y -t;«g5 0H 
K*«t»©4v^5BA9t, GMR4Mr«#i-i afc 

v^i> i i d i^ftaB#©^b*ai^i-5r"tdsr&-s' 

(DT% y^ey ■•■tr^fliiBs 0-^*5it5tt»SrX#5-it:5 

jet-, ^^y -wftgsofi H3^t5*jgfcra 

40 GMRftfS^l 1 aftV^Ll 1 dfflO!7— K * 7 
^ VI 2©SS*lfil©aBttAS'>4V^tf, ^^y --feyl/ 

H5rfc3PT#5 0 *>5^B, «SStt»5 l, 5 3 
a, 17-K-7>TV1 2©-«itT»rtLTt±<, 
■tO«HtttH3'tR«"C*>5o 
[0012]B6fJ, 7-K-9-Yvas#0Snfc*- 

0«s**s&*rt-a ^ * y • -t^flist 

»SHT*5. •■fe/i/*Ji6 0tt. y-K-7-f 

VI 2&%®$tlfcm-<DmMm+&6 li;.GMR« 

so i-tsr^r-rs.'GMRttKa^iifi, ««« 
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5 

4>«6 l*^t>*GMR^«£l^l lfi, Sim^KT'S 
l 2 S:«Eix5.l7— KmSfct- iotMt5W.?:tof 

[0013] H7B, y-K • 7>f >#*i§i£n*:** 
S£*»«gi'r**)So ^^y •■fe^«ag7oai. y— k- 

1 2^[5]$^ft^#^6 1 a^VNL 
6 1 d ^ifcCDGMR^ea55>l 1 a s&V^bl 1 d t 
&*-T^o iBSitSe 1 a/^L6 1 dfciOfGRM 

SB^l 1 a /j^L 1 I d ft, -ttL-^iX. «**6 1 a & 

*VvL6l-dB\ .17— K- 5>f >-l 2SrSEtt5l7— K« 

GMRTO^l 1 a^tl 1 di^tf 

GMR^K&|55>1 1 a ^V^Ll 1 d <£> 1 Oi^tf 5#tfg 

£r3£#£i*:£o 17— K««(word field)^ £T>*1? 

*§(sense field) (DMtp<D&X\ ttflB «: 5 rfc 30 

2«s*EI*ix*:a*0«****6 1 aft^L6 1 d, 

*5±uqK** c M*6 i a^te i do»»Woi7— K 
(at), ^^ey • i^M3jg7 ofi, Kig^lBliMMsJzt* 

[0 0 14] »lc:/.±^OMRAM^/l/#l5gO»3g^t3 ; ' 
Jfi^ii/u^^ey • ^v«jg(OKig*ffi{::*5ft5V^<o 
8Sr#flB-r5i. Tffi0l7— K • ^8 o^Siit 

^>y a V (Si0 2 ) *fctt*ffc$'9 ^ V (S i 3 N 
(Cu) , (All-, CuJ fcSVMi 

S« (CVD)-eioT, JB8 2*5j:t5T«l7— K- 9' 

^8 oi(uii»i8 3&«su teoHH^&m 50 



0-116489 

6 

[0 0 15 ] 0 9Sr#fia-t-5i:. 8 3 

TflO^-K • 9>f >8 OWotGMRatS^ 

8r»j* b/cSL CVDCio Titmffcif 8 5 Sritffl U 
T{R0!7— K • 7^^8 0*5i;r>*GMR^;KgB^8 4Sr® 

[0016] 01 0Sr#fig-rsk, TflUI 1 ? — K - 7>fy 

— ->^-5o awe tt#©fi^tt>f • ^s^^ 
TfiS17— K * 7>f V8 O^T'M^}^ 

7vv^ — £A (Al) , *fcttSH (Cu) ^Tcte-^O^ 
A, fe£VM3^:/^;*:r:/ (w) Sr^t?*mtt^M^3 

{B!l!7 — K * 7 41/8 0 i co^-— S * n f ^ 

[0 0 1 7] mi 1 Sr#fi8i-S4:, ilftl8 SfcitJ 5 
? h • ^-;V8 6_kic_b{!ijy— K • ^-T >8 7 $r 
»J«-t-So -b«!7— K * 9>f >8 7tt, T«i7— 

>8 Oki^l-^JgSr^fflL, i6«L. ^-~v^£r 
frV^, n y ^ ^ h . 8 6 L/cM i: ^ 

•7-Y>8 0^ 3>^> h • ^8 6 Sr^LT. ± 

[0 O 1 8] ^_h, AiW^MRAMt/l-ijl^M^ 

•fe/t/*igH[,. T«17— K'- 5>f V8 OSrita-t-SW. 
±W±iBBl7-K-9>f>8 7ft*|l8lL«:«^ »**^ 

[S3] ««<DGMRWrSB#8r^rf5 
[134] «***#S:*-t"5teO^*y 
[B5] BSKa+SSr^ri-SHI^teOX 
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[06] 7W^^I=l$Hfc* 

[07] 17- K* ?^>*#@*il«:tt 

*g4£0o . 

[08] *»w*»*a^v*y • 'tfrmttwtt 

0o ; 10 

[09] *»w&i&*»A<*r**y • -t/nsjiSrterr 

0o 

[010] *38WSrli*iiA-tfy*y • ■feA'flKtSrtfiS 

S0o 

[011] *«W&ll*&A/*:7'*y • -feyHSjftSrtHS 

&0o 

[»*©ttWl .20 

10 p< * y • -tr/HSit 

1 1 miw>tm& 

12 7- K • 7-4 > 
12 a, 12b #PSB 



^»BB¥l 0- 1 1 6 4 8 9 
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12c / nM h 

2 0 ^y -i^vflfig 

3 0 y^c-y • ir/M53S 

11a, lib, 11c GMRfeggB^ 

4 0 y ^E-y • -fe/i4Big 

4 i, 4 3. mmm*% . 
42, 4 4 mrnwm 

5 0 > y * ±/\<>ffim 

5 1, 5 3 ffl!3fc**S 

52, 5 4 mmftm 

6 0 ^y -±si>ffim 

6 1 

7 0 y^ey •■feA'lfKt 

1 1 a - 1 1 d GMR^KSS^ 
6 1a~61d mMM*& 

8 0, T«y-.K*7^> 
8 1 i/ y a ^StS 

8 2 Jf 

8 3 Rm#JI 

8 4 GMR^KSP^ 

8 5 fimtwi 

8 6 . ny^n- /V 
8 7 ±ffl7 — K - > 
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s\ — s< — h • rip y^-y 

* * %f—-r • Ky>r ^8623 




1 



